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 Abstract: This study aims to obtain information about plant performance, vegetative 
propagation production and find the feasibility of cocoa farming in Papua Barat Province, 
Indonesia. The study was conducted in Prafi Mulya District, Manokwari Regency, Papua Barat. 
Data were analyzed by t test to determine differences in crop performance from two locations, 
each location consisting of 50 plants so that the total number of plants was 100 trees. To find 
out the level of farm feasibility, an R/C ratio analysis and marginal B/C ratio analysis were then 
performed using an approach to calculate the break event point for production and prices. The 
analysis showed that the average t value of live plants, healthy pods and plant height were 
significantly different between locations. The number of seeds per pod correlated significantly 
to the weight of seeds per pod of r = 0.96**. Farming financial feasibility analysis is feasible 
enough to continue because the value of R/C > 1. Cocoa farming in the research location has a 
high competitiveness because the breakeven point of productivity and price are lower than the 
actual value of each. 
  




Cocoa is one of the important commodities for the Indonesian economy, 
especially as a provider of employment, income and foreign exchange (Fahmid, 2013). 
Cocoa is a superior commodity that is able to encourage and improve the people's 
economy in Papua Barat (Supriadi, 2008). The classic problem faced by many cocoa 
farmers is low productivity (Prawoto et al., 2005). Average cocoa productivity in 2017 
in Papua Barat Province was 626 kg ha-1, still below the national productivity of 787 
kg ha-1 (Directorate General of Plantations of the Republic of Indonesia, 2018). The 
productivity of cocoa plantation by farmers in Papua Barat is relatively low because 
the existing plants are derived from the results of seedlings that are diverse in nature 
and are not superior clones, plants are attacked by cacao pod borer (CPB), vascular 
streak dieback (VSD) and plantation quality are now declining due to the suboptimal 
farmers in managing cocoa farms. The productivity and quality of cocoa yields are 
very much determined by the quality of planting material, superior cocoa plant material 
plays a very important role in cocoa farming in Indonesia (Rubiyo and Siswanto, 
2012). Vegetative propagation will produce a homogeneous plant population in its 
genetic traits as well as can increase productivity per unit area (Pesireron, 2010). 
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Side grafting and top grafting are the most common methods used in the 
propagation of cocoa plants which aim to get a combination of superior traits between 
two parents with clonal methods (Zakariyya and Yuliasmara, 2015). Side-grafting 
technology in Manokwari Regency, Papua Barat Province has not yet received full 
support from the government, researchers and farmers, so it takes a strategic step to 
communicate the technology to farmers. Roshetko et al., (2006) stated that grafting 
would be successful by paying attention to the implementation of grafting, clean and 
sterilized equipment, and the skills of farmers in doing grafting and completeness of 
materials. Effendy et al., (2013) said that side-grafting technology is one of sustainable 
farming systems. Hartmann et al., (2010) stated the success of plant grafting is 
influenced by several factors, namely the level of compatibility between the upper stem 
and rootstock, type of grafting, environmental conditions during and or after, rootstock 
growth activity, polarity, the presence of pathogenic contaminants, application of 
regulatory substances growth, the process of development of shoots after grafting, and 
the skills of the implementers. Based on the description above, this study aims to 
obtain information about crop performance, vegetative propagation results and see the 
feasibility of cocoa farming in Papua Barat Province. 
 
MATERIAL AND METHOD 
 
 Place and Time of Implementation:The study was conducted in Prafi Mulya 
District, Manokwari Regency, Papua Barat. The determination of the location of the 
study was carried out intentionally (purposive) with the consideration that the Prafi 
District was a district that had a cocoa crop development area. The assessment was 
conducted from January 2012 to December 2014. 
 Materials and tools: Research materials including scions from the Sulawesi-1, 
Sulawesi-2, M-01, M-06 and KW-617 clones, NPK-Phonska, Urea, TSP, and KCl 
fertilizer, ice plastic and water. The tools used are grafting knives (stainless steel), 
sharpening stones, scissors, ropes, hoes, scopes, gauges, buckets, and writing 
instruments. 
 Method and implementation stage: The study was conducted by clonal 
propagation method by side grafting and shoot grafting. Plant location is divided into 
two, each location consists of 50 plants so that the total number of plants are 100 trees. 
Each clone are grafting 10 plants in each location. Scions used from superior clones of 
Cacao Research Center in Jember and South Sulawesi consist of KW617, Sulawesi-1, 
Sulawesi-2, M-01, and M-06 clones. Samples Observation taken one plant per clone or 
5 plants per block (location) so that the total sample of 10 plants. 
 Research implementation  
 Field preparation: The locations used as a place of observation are the 
farmer's plantation in the SP-1 village, Manokwari Regency. Plants used as rootstocks 
are 12 years old. Prior to grafting, pruning, fertilizing and pest and disease control must 
be carried out to provide good and healthy environmental conditions for plants. 
Pruning maintenance was done on water shoots and branches that are not productive. 
Fertilizers given are NPK-Ponska, Urea, TSP, and KCl. Prunning for maintenance and 
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fertilization were done one month before grafting. Furthermore, pest and disease 
control were carried out only when there is an attack by giving the recommended 
pesticide dose. 
 Provision of scions: The scions used came from superior clones obtained from 
the Cocoa Research Center in Jember and from the scion garden in South Sulawesi. 
Scions taken in the form of plagiotrop branches greenish brown to brown with a length 
of 0.75-1.5 m. Before the implementation of grafting, all scions were maintained by 
storing their durability in a box. 
 The implementation of grafting: The implementation of grafting begins with 
the preparation of the rootstock. Cacao plants that were selected and used as rootstocks 
are plants that grow healthy and normal. Scions used have a diameter of 4-8 mm 
petiole and have three buds. Grafting is done by making vertical pieces in the form of a 
triangular pyramid (V) on the root bar with a length of 5 cm at a height of 45-65 from 
the ground surface. The cut is then raised, the top end of the skin is cut slightly. 
Opening the "tongue" of the skin at the same time by inserting the plagiotrop scion 
which has been slanted so that the surface shape of a sharp incision is like a wedge, the 
length of the incision is about 3-4 cm so that it looks flesh in wood then the scion is 
inserted. Grafting is only done on healthy plants marked with white not reddish brown. 
 Data analysis: The results of the collected data were tabulated and then 
analyzed using the t test to find differences in the five clones in the two locations on 
the number of live scions, scion height and number of healthy pods. While pod 
diameter, number of seeds per pod and seed weight per pod were analyzed by 
correlation and regression. Correlation analysis is used to estimate the close 
relationship between quantitative characters while the regression test is used to predict 
the Y variable (dependent) based on the X variable (independent) in a linear equation 
(Ilyas, 2013). To find out the feasibility of farming, R/C ratio analysis and Marginal 
B/C ratio analysis were carried out (Swastika, 2004). 
R/C  =  Total revenue / total cost 
Marginal B/C  =  Total benefits (gains) / Total Production Costs (losses) 
Farms are categorized as feasible if the R/C and Marginal B/C have a value greater 
than one.  
Then an approach is made by calculating the breakeven level of production and 
prices (Zakaria, 2005).  
Breakeven point of production = total cost / commodity price 
Breakeven point of price = total cost / productivity 
 The decision criteria taken are the lower the BEP value the higher the 
competitiveness of commodities.  
 
RESULTS AND DISCUSSIONS 
 
 Number of live scions, scion height and number of pods in two locations 
 The analysis showed that the average t-calculate of the number of live plants 
and pods of healthy plants actually differed between location one and location two, 
while plant height did not show any significant differences between locations (Table 
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1). Akbar et al., (2017) reported that there was no difference between rootstock age 
and clone type on the growth of cocoa scions. The percentage of finished grafting is an 
indicator of the success of vegetative propagation of cocoa plants (Limbongan and 
Djufry, 2013). 
Table 1.  
Results of a t-test comparing the average number of live plants, plant height, and pod 
health of cocoa in Manokwari, Papua Barat in 2014 
Description  













Average 9.6000 7.0000 297.2400 238.2000 12.1900 1.4000 
Standard 
deviation .89443 2.34521 41.32975 26.45676 8.34479 1.36178 
Group 1 2 1 2 1 2 
N 5 
t-calculate 2.32 2.690 2.85 
t-table (5%) 1.39 
  
Sig (2-tailed) 0.03 0.02 0.02 
 
 High yields on the average number of live plants and healthy pods at location 
one compared to location two because at one location plants are quite shaded and land 
is fenced while at location two, plants are less shaded and land is not fenced so that 
there are lots of disturbances from outside. 
 Table 2. 
Correlation coefficients between pod diameter, number of seeds per pod and cocoa pod 




Number of seeds per 
pod 
Wet seed weight 
per pod (g) 
Pod diameter 1 
Number of seeds per pod 0.4792 1 
Wet seed weight per pod 
(g) 0.2314 0.9611** 1 
Note: **) very significantly different at the 1% level; *) significantly different at the 5% level; ns (no 
significant): not significantly different at the 5% level. 
 
 Correlation analysis between pods: The correlation results show there is a 
close relationship between the number of seeds per plant and the weight of seeds per 
plant. The number of seeds per pod correlated significantly to the weight of seeds per 
pod (r = 0.96**) while the pod diameter did not show a significant difference in seed 
weight per plant (Table 2). Anitasari and Susilo (2013) showed the results of their 
research that the weight dried per seed correlated significantly with pod weight. 
 Regression analysis between cocoa pod components: Based on the results of 
the regression test, the F-calculate value of 120.519 with a significance level of 0.008 
is much smaller than 0.05, then the regression model can be used because pod diameter 
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and number of seeds per pod can predict the weight of seeds per pod (Table 3). 
Variables that have a correlation with Y (seed weight per pod) were further tested at 
the level of 5% (α = 5%) by using a regression of 2 variables, namely X1 and X2. The 
test results produce a mathematical model as follows: 
Y = -225.28 + -4.751 X1 + 14.9838 X2 
Information: 
Y = Weight of seeds per pod 
X1 = pod diameter 
X2 = Number of seeds per pod 
 T test results showed a regression coefficient of the number of seeds per pod is 
very significant or very significant effect on the weight of seeds per pod (Table 3). 
There are still many factors that have not been included in the independent variable in 
the experiment, but the next program so that the selection of plants is very necessary to 
pay attention to the number of seeds per pod so that the productivity of cocoa plants 
can increase. Sari and Susilo's research results (2013) reported that pod weight 
significantly affected dry weight per seed both with r = 0.46*. 
Table 3.  
Results of regression tests between seed weight per pod and pod diameter of cocoa plants 
in Manokwari, Papua Barat in 2014 
No F Sig. Variable B t Sig. 
1. 
120.519 .008b 
X1 (Pod diameter) -4.751 4.06952 0.055 
2. X2 (Number of seeds per pod) 14.9838 15.1 0.004 
3. Constant -225.28     
 
 Analysis of farming and the level of feasibility of cocoa farming: Costs and 
income determine the success of a farm (Zakarian, 2010). Ermiati et al., (2014) states 
that if a low level of productivity will have an impact on low income of farmers, it does 
not even meet the needs of a decent living if cocoa farming is the sole source of 
farmer's household income so that efforts to increase productivity and income of 
farmers can be done through intensification and extensification. 
The cost of cocoa farming is 5.1 million rupiah, where the highest expenditure 
is found in the labor structure (50.98%), the highest production cost allocation is for 
fertilizer costs (23.92%), pesticides procurement is 11.76% while procurement for 
seeds at 2.73% (Table 4). The results of Rinaldy's research (2013) state that if cocoa 
farmers want to increase cocoa production, the outpouring of labor must be increased, 
where labor has a positive effect on production, and the use of pesticides has a 
significant effect on the α level of 5% and a positive effect on production. Based on the 
analysis of the financial feasibility of the business with the balance of revenue and 
farming costs obtained an R/C value > 1, this means that cocoa farming in Manokwari 
is feasible enough to be continued (Table 4). 
 The analysis showed that the breakeven point of productivity is 400.38 kg ha-1 
lower than 31.87% of the actual value (581 kg ha-1) while the breakeven price is 
12,404.10 kg ha-1 31.08% lower than the actual value of the price of 18,000 kg ha-1. It 
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can be concluded that cocoa farming in the research location has a high 
competitiveness. 
Table 4.  
Analysis of cocoa farming in Manokwari Papua Barat in 2014 
Cost component Component Million (Rupiah) Contribution (%) 
Labor costs 
1. Maintenance  1.40 27.45 
2. Harvest and post harvest 1.20 23.53 
sub total (A) 2.60   
Production facilities 
1. Seeds 0.12 2.37 
2. Fertilizer 0.00 0.00 
- Urea  0.56 10.98 
- Phonska 1.22 23.92 
3. Pesticide/herbicide 0.60 11.76 
sub total (B) 2.50   
Total of cost (A+B) 5.10   
Farm benefit 
1. Income 10.46   
2. Revenue 5.36   
3. R/C 2.05   
Table 5.  
Analysis of the feasibility and level of breakeven point of productivity and price of cocoa 
farming in Manokwari, Papua Barat in 2014 
Description Feasibility and BEP level 
Yield of cocoa (kg ha-1) 581 
Price (Rupiah kg-1) 18,000 
Income (million Rupiah) 10,458,000 
Total of cost (million Rupiah) 7,206,785 
Revenue (million Rupiah) 3,251,215 
Breakeven point of productivity (kg ha-1) 400.38 





1. The average number of live plants, healthy pods and plant height differed 
significantly between location-1 and location-2 
2. There was a very significant correlation between seed weight per pod and 
number of seeds per pod. 
3. Cocoa farming in Prafi Mulya District is very feasible because R/C > 1 and 
breakeven point of productivity and commodity price are lower than each of the actual 
values. 
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